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provisions of 35 U.S.C. §120. 
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[»#«i] m^^i^mytum^ car, EA^mm^tnz>) t, ea 
EA^^mmt. A 1 G a I n A s^Mi4*^e>^y, ^(^mn:&fiiizMLxm 

D F B l/--tftt, B nm^^t L/TJ^^StlfeG a I n A s P*M!N-*^ej^.2)» 
\^<D^pfj:< }l%—mt.hX, G a I n A s PXttA 1 G a I n A s 

ti*^f£^xh^-f^^<D^mmmi:m^x\,^^^ii%:!^miit^m^mnzmm 

^#«c»«(DD F B I/-- !f?^^fHilc&t>*E A)t^M#l?^fiK«RJ|!c_hlC, Gain 
A s P^i^*^i|S^A^?>^:S*^#F^iJt^S'[^M5:^B^•5DFB U— tf, XI*A l G a 

I n A s ^Mni>^^is^^m.^^-^mm.m^m^m7Ls>E A%mm^(ji^'^'riMs^- 

*C0«M«JtS:?^f«f •SIS 1 «)«S«itJ^^SXgi:, 

?>cvx-efa*0?^^i>iii!c_htcfifi7^<caMfliit5:j^fig-r€.si2®aM^it?^fi& 
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mM(D±^i'^V F®^i-^^^< t%-^tLXG a I n A s PX{±A 1 G a I n A 

\^m(0'pfii<t.%-m^m^t^A 1 g a i n a s ^umm^i^y'i^y i^i¥±m 

[0 0 0 1] 

EA^itmm^t. EA^s^misoi^mthxmif^i^r^BFBu- 

izit. mm^mzmn. ybmm^(Di»wx'mmfjiE A^^mii§^m:^rc^mi*.yb 
m^Rv^t<Di^^:smizmr^^<DX'$>&o 

[0 0 0 2] 
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®^'fb§:*!JM1--5Electron-Absorption M^MM^ (JWT> E 

[0 0 0 3] 

Z:iX\ 01 2 5:0'|1I1 3 S:#Mb-C> mM<DE A^^m^- D F B U—tf • 

Mm^miii^m^ i&.r. EA-DFBi:«e)) i o o<Dm^i:mm^^, mi 

2tteje*<DE A-D FB®2|2®^T'fe.5o 013 ( a ) 1 3 (b) tt, ^ 

tl-etl> SejfeWE A-D F B Sr^fKf -2.D F B V —^fSiXJ^E A^^mil§(Dm^^ 
5tf HI 20DS8VII -VII T'<Z)®Tffi0, 1 2®*SVIII-VIIIT'<Z)»tHBT' 

t^3R(Z)E A-DFB 1 0 Oti, "€-tl^tl> ^*B»ttiSi*a^MT*#«a^#F 
«it$:^t^^5^^g^'&«^t$:i:M^a.^fe^ G a I n A s P^S I - B HMOD F 

, D F B U-if 1 0 0 Ai: E A)taEp#|l 0 0 B ilS: — ocDn- I n P»® 1 2 

[0 0 0 4] 

DFB l/-if 1 0 0 Ali, 013 (a) IZmiri'^JtZ^ E A 3t^WSS 1 0 B 
^^iic^n - I n FmWi 1 2(Z)D F B l/-if^I^±(C. MJS 10 0 nm(Dn- I n 
PTSP^v^V KSl 4. Ayy^^^-r^^^^Xgti^l. 5 5 ^ m<7)G a I n A s 
P*^ 5)^-5) SCH-MQWl 6. 1 00nmC3Dp~In PigPi^^^y KJl 1 
8. A> \^^^v:fm^^ g*U 2 0 0 nm<Z)Ga I n A s P tf^^fj^^miW- 1 0 
nmaymm^^m2 Olzm^^nr^mlSif^^Z O a mmi O nmOOp - I n 
P^^y:/m2 2 i:-^timm2 SOnmCOp-In P±m^^y KM 2 4 M 
t>*tC^tl-?4xE A^^MSl 0 0 B ti^m<D. mm2 0 0 0 nmCDp - I n P± 
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95^ KM 4 OStKffiJPS 0 O nmCDp - G a I nAszi>^^ hM4 2 tlCD 
[0 0 0 5] 

±7i^<Dmmm^^<Drm^^y\^^Mi4(D±m. sch-mqwi6. jigp^^ 

KMl 8. mmm^2 0 a. p- I nP:^^^yyM2 2 i:^tl±m^^y 
2 4. KM4 0, hS4 2li. ^i:^«7t4 8 ^ LT?^^ 

$^lTV^^. Jg^C. >Ci^-«ig4 8(Z)Mffl!l«> E A^t^li^ 1 0 0 B hi^ii(7)^*fi 
g^ffi(DF e K-y I n PJi (JE^T. F e - I n P M^* -5 ) 5 2 T*«A?)7i* tlT 

S iNK75)^^^-5*ilc^)A^yS:/^-i:/a>M5 n>^i? hjg4 2JiCD^ 

5 4 $:K^V^T^i^Slig4 8C^1ISM<Z)F e - I n PJ15 2 ±JC^M;^ tlT V^-5o 

hM4 2±{Cli®54 ?:^bTpffl[I®ffi5 8*^ tfe> i^iiCD n - I 

n p*^Ei 2 (Dmmiziti^mcD nmnme ot^^m^^tix^^^o 

[0 0 0 6] 

E A^^^Sl 0 0 Bt±. 013 (b) IZ^-t^OlZ^ DFB l/'-if 1 0 0 A 
t.^m<Dn- I n PS«1 2C^E A3t^i@#IM^±tC, Mi? 5 0 n m(Z> n - I n 
P/'^^y >^T~» 1 0 2. Ay Y^^-^ gti^ 1 . 5 2 mCDG a I n A s 

P*^e>*-5 S CH-MQWl 0 4, mm 2 OOnmCDp-In PJigP^^^y KM 
10 6. 5lfet>*{C-€-tl-etlD F B U-if 1 0 0 Ah^^ii<0> Rff2 0 0 0 nm(Dp 
- I n P Jigp ^ ^ KM 4 0 RZ^mM- 3 0 0 n mCD p-GalnAsH^^^'h 

M4 2ti(Dmmmmi:^-r^o 

[0 0 0 7] 

±i*a)«M«7t(Z)n- I nPA^y^r-Ml 0 2(D±m. SCH-MQWl 0 
4. ±gp^^^y KMi 0 6. ±m^^y KM4 0, RZJ^Ziy^^ hM4 2{t. ^ 
i^Sitl 0 8i:bT?^^$^lTV^-5o JIIC, ^ i^^^ 1 0 8 (Z)Mfl[|ti D F B l/- 
if 1 0 0 A^i^it<7)4^J!fi^tt(7)F e - I n PM5 8 tlT ^r^-g>o 

S i NK;^)^^^'5«ila)>'^°^y ^>^~S/a>K5 6;^\ n > ^ ^ hS 4 2 J:cZ)^ 
110 &|^V>T;>l-t^«it 1 0 8(Dmm(DF e - I n PM5 8 ±C^M3 tlT V^ -5 

a 
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-In P««l Z<DmmK.iiPkM<Dnmmm6 0A>:?^^$tlTV^S, 
[0 0 0 8] 

±m(Dm^<DEA-DF B I 0 0 (Di^mM^mm^ 

5fc-f> nPS«l 2±<Z) 

±miz. G a I n A s p ?kD F B - L Dm^M^m^Mt-vm-^-r^o 

Wt>, n- I n Pa«l 2_hikB{C, M;iiiMO C V DStC J: o t n - I n P 
raSiJ'^y KMl 4, SCH-MQW16, p - I n P±g|5^'^«y KJi 1 8, E 
ff*&^^S2 0, S:tJfp -In Pdr^«y/Jg2 2 SrXtT^ dpi/^;i/^«$-a:So 

lHl#f*&^2 0 a S:«*iitfi:*^{C|5r«f*&^ 2 0 ailCi^^'V FM2 4 
[0 0 0 9] 

?*CV>T?, DFB ^--y^i^CDIgSflljSfftSrSe) S i NVXi'Sr^^^b. v::^^' 

- I n Pa«l 2 SSffiSitS. 

i^VNT. Ga I nA s P5i% E A)16IEillS§«5gS:®ffi$-B:fcfIJ|e ()tlEillSlfI«t 
) <3Dn- I nPS«l 2 ±{ca#?fig:SS-&S. n- I n P««l 2J:{C 

, MxlSMOCVD^SfCioT, n - I n P/N'>y7T-® 1 0 2, SCH-MQ 
W10 4. p - I n P.hgp^'^^y KM 1 0 6 S:xlf^^i/A';i/^«S-1irT, «tM 

[0 0 10] 

DFB l/--!fM^CDS i Nv;^.^S:l5^£b;fe:^, ««^ffi{Cp-InP 
iSSi'^'y FJi4 O^ttJ^P - G a InAs3>^f^'hM42 S: X tT i/ 

r^i/^T'. (112 Mm©;?. h9-f y^^® S i %:^n^P.D F B U-ifM^U 
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rtl{CJ:»;, DFB l/--!f|B«lCtt, raJi^^^y KM 1 4 0_ha5, SCH-M 
QWl 6, _h^HS^'9>y KMl 8, 0#f*&^2 0 a, p- I nPdr^>y>'M2 2 S: 
■^tf±g|5^'^>y KJ12 4, igPi'v'y F)i4 0, S.t>'3 > ^ hM 4 2 *^ 
>l-b-«7i4 8 $:J^^t--5, 

E A3t^illSfI«{Ctt, n- I n PA<y7r-Ml 0 2®±g|5, SCH 
-MQW 10 4, p - I n P±3^^V 1 0 6, ±m^^y KJi4 0, RXf 

[0011] 

e - I n P^j^T/n-y^^i^'SS 2 ^ti<st)ii«.figS$1t, ?^^bfc^li^«it4 8 
, &tJfl 0 8CDPS«ll|S:ii«)xit?o 

MIC, yx-^yiz/^-S/a^KS 6, pM«ffi58, 1 1 025,0^ n{BlI«« 6 0^5: 
J^figf -SriliCJ: EA-DFBIOO Sr^igf •£) 3 i: 
[0 0 12] 

J:j2Rbfefi!*®EA-DFB 1 0 Ottm^aF^^P^ttSrS^t-*®®, ^M^^ 
feiSj^^^iRp-ftSrStt- E A - D F B ej4XT 

[0 0 13] 

*^B^#«, E A3t^iiSC9?SttMi: LT, '^M<D G & 1 n A s P SkM^^P 

L/A^L, A 1 G a I nA s^a^Jf^^jgOMMfCBKLT, AlGalnAs 

^jg<3D?^figtcafcyA IGa I n A s^(3DA l-g-*»S:SfflS1±-5i:. A 1 
fbStlTAlGa I nAs(Z)#'[£*^^^b-rSfe^tl*^«>S. 
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3t) ICJSt, >l■t^«]^©l©ffil^?:«SSy^^y^'®T'S«?>ii^^BH (Buried Heter 
ostructure) «jg2:A 1 G a I n A s **-f-#f::^«^CD E A^gSM^tCjgffi-T S 

[0 0 14] 

*?gB^#». DFB l/-ifi:EA3t^ii^?:^y Ui/-/^{C^«$-ar 
;fei|i^<$;3fc^^5:J^^f •StC^bT, DFB Iz-ifSTGa I nA s P^BH^it 
tl^XJ^^L. AlGa I nAs^EA|EiBg|5:Uyi^^)t, aiiUy^^iS* 
b < S A S ^ S:ikB{CJ^-r«Jt ii 1- S ^ i: {C j: y , f^S3lc|5S L 

TAlGa I nAs®J;e)^Al-g->tM®g?'ft:5:R§jhT'*-&>li:&*Si{CJ:y5i 

DFB I/— lfffiJ|!cS.t)tEA3ie|Eil||iffiJgc®X h^W- 

F B U—^m^Xltrmif'^^y K* -e, E A^W#|fIi|!ctiA 1 G a I n A s 

i»e<IlCBH«|5t(DDFB I/— !fi:«jiU^yi^«5i®EA?163eiiSgS:§« 
tCJ^^T'g .5 r S:SII!i{C J: -o TSIfg b fc. 
[0 0 15] 

V i/ y if i,zmmLr:^^miii9tm^izi5\,^X. 
EA^mmmt. A 1 Ga I nA s^**^*^?)«:»J, 3t®jlfT:«fI^{C*f bTS 

DFB U'--»f{±, BH«|jti:L/T?^^^tv;S:Ga I nA s P^*^M*^f>:^«)* 
F^jitSffiM & T v> €. r t i: b T ^^ « . 
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[0 0 16] 

it. ±m^^y \^Oi'P^Ji<t.%-mt.LX. G a I nA s PXliA 1 G a I n A 
[0 0 17] 

(£AT. DFB fcSr^y U S/^yi'{C*«bfe^^¥<*:?t^^^ 

4i^^^»«(DD F B lx-^?^fig|I*!cS.O=E A^^m^mmmm±iZ. Gain 
As P*M)|S^*^e>^S:-&*^#^«Jg^S^^«S:^ix.■5DFB L/— XSAlGa 

I nA s5i^#!|s^A^f>^:s*^#:R^Jg^g'[4®smsEA^t^iss®^^■r^^*^- 
[0 0 18] 

G a I n A s PXttA 1 G a I n A s *^ ^S^tafjgjg Jj^jg-f S <fc -5 (C UT % 
[0019] 



8 



aJiE# 2001-3053440 



#2 001-027145 



[0 0 2 0] 
[0 0 2 1] 

&>r(Dmmmmmxi,t.. dfb u—^ he A^mm^L&m^^ioitmm^^ 
jpi±, ^^mo:>mm^mMi^-t^t=.tb<DmBx&^x, *#8^*^34xic^64xs 

[0 0 2 2] 

hrcmmmm<D—mx$>^x, m i {i*ii;te?^ffiM09E a-d f Bw^psHT-fe 

0 2 (a) RXfm2 (b) ti, *lliS?^ffi^J® E A - D F B 

D F B l/-- tf^fctJf E A3tlElil§|®«^?:3^-tE 1 ©SS I - I T-COWiffi®. 

&tjfBii<z)jsii-iiT'®»rffiiaT'^-5. iais:tjf0 2icg^'tapecoe)t.® 1 2jsc. 

t (CMf S %. ® # tf. 
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- ^(DiKmrn I n p jf e> ^ -g) ^»e^ffiii«?)ii^MT*#«*^^ff fe-g^ti* ^ 

S I -Bum + m^Th^v -^vmo)G a I u A s P 

F B u-'^&tfE Ayt^m^^m:^^^mi^ytm^v&^x. ®i tc^-rd: 

e) {C. D F B 1 0 A i: E A5t^ii#l 1 0 B ^ S: — 0(Z) n -In P^® 1 2 

[0 0 2 3] 

DFB l/-if 1 OA\t. EI8JC^Lfcfie*(Z)DFB U-if 1 0 0 Aill^i:;^^ 
(Z)DFB ly-ifT^feoT. Il[2 (a) JC:^ b J: e) tC. E A WSIl 0 B ^ it 
iiOn- I nPSIgl 2(DDFB U-iffl^ l 2 A±(C. KJP^ 1 0 0 n m(Z) n - 
I n PT^J^^^V KM 1 4> /t> F^^^-^^^y g*U. 5 5 m<Z)G a I n 

A s P;^)^e>;&S S CH-MQWl 6, mi^l 0 0 nmCDp - I n F±3^^y F 
MIS. F^-V y®;g:X g 2 0 0 nmCDG a I n A s P t ^ IK 

1 0 nmOllItf^^*S2 0 lC^^$tlfcIiI#f*&^2 0 a, |RJ? 1 0 nm(Dv> - I 
n P:^^^yy® 2 2/M^2 50nm(Dp-In PJiSP^ ^ FM 2 4 . 2 
0 0 0 nm(7)p - I n P±gp^^^v FM4 0, RZJ^mi^S 0 0 n m(5D p - G a I 
nAsn><$f^hM4 2(7)aS«^$:«t*'5o 
[0 0 2 4] 

±j&(Dmmm^^(D^'h. rm^^y }^mi 4<D±m. sch-mqwi6. jt 

SP^^>yFMl8. !llff*&^2 0a. p - I n P :3p^ sy yjf 2 2 ^ F 
M24. .hSP^ v^v FM 4 0. &t>*n>^^ h®4 2ti, ;ii^^ig4 8 ^ UT^ 
^StlTV^-g,o M^C. ^-9-^564 8CDWfflItt4^*fi^ttCDF e F-^FI n P® ( 
JSAT> ^;?fe^ffi^^F e - I n PJlii-ffe)) 5 2 "TriS^^jiSixT Va-So 

S i NKA^e>:fc'5^®C^A^y i>-<-i/3>K5 6;^)^3>^$Ji57hji4 2J:(D^5 
4 S:BfeV>T^i^«5g4 8<Dmm<DF e - I n PM5 2 ±{C^£M$ tlT V^So 

hM4 2JitCti®5 4 S::?>LTpflS«ffi5 8*^ t fc. PkM(Dn-l 
n PSSl 2c^«®{Cl±it®(^niB[I«ffi6 0 ^IT Vn^„ 

[0 0 2 5] 

EA^mmmioB\t. m2 (b) jc^'r<i:e)ic. dfb u-if i o At^^a 
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(7)n- I n PSffil 2<Z)E A)t^iS#|fI«c 1 2 B±IC. Kii^ 5 0 n m<Z) n - I n 
PA^y:7r-®30. F^^f a, g *n . 5 2 m mCD A 1 G a I n A 

STb^ej^^-^SCH-MQWSZ. yt> K^^^^^y g:6'^l 10 0 nmOp- 

G a I n A s PA^e>*'5KJS2 0 0 nm<D^^i&M S 4. KiP 2 0 0 n m(D p - 

1 n P±g|5^^^y KM 3 6. MJ?2 0 0 0 nm<Dp -In P±8|5^^^y KM 4 0 
> RX^I^JW-S 0 0 nm(Dp - GaInAs3>^^hS4 2(DmMW^^^^^ 

a 

[0 0 2 6] 

■9-«jt5 0®li|{B!ltt^*ei^'lt®F e - I n PS5 2 •^?a^^)i2.*^lT^^;So 

S i N|g*^e>«:■5^^®®/^•'yi/'><-i/3>W5 6 A^n >t5f hS4 2±®®6 

2 $:B^V\T;*-!?-«3® 5 0 F e - I n PS5 2 Jb{C^]K$*VTV^-5o 

|>^4 2±(Ci±®6 2 &/fL/Tpffi!l«ffi6 4*^, ife, ^tS® n - I 

np»«i 2<Dmmcit^m(Dnmnm6 0 7t»<Jg^$tlTv^s. 

[0 0 2 7] 

1 0®#$S!(Cigfflbfcjli6?^lS®-MT'feoT, B3 (a) (c) , 04, 

las (a) (b) , jkxyme (a) (b) ^n^n. ^mmmmM 

CD^^ffilCtJeoTE A-DFB 1 0 S^®X@«CD»fffiH-C'S>^o i^S, 0 

5 (a) &tf (b) , RXyme (a) S-Of (b) tt, ^4x-?tl, 04<Z)i6S5III - 
III , S?Jf^IV-IVT'CD»T®llIT'feSo 

at-r, H3 (a) {C^1-J:e>tC, DFB Iz-ifMiDtl 2 Ai:E A^fe^lB^lfliDc 
1 2 B n- I n 2_h(3D^BtC, GaInAsP*DFB-LD 

IP*,, n - I n P«« 1 2 Jute, MX-tfMOCVDffitCioT, KJP 1 0 0 n 
m<Z)n- I nPTS^'^'y FMl 4, A > K ^fJ ^ A, g 1 . 5 5 m m® 
GaInAsP*^e>;fc■5 S CH-MQWl 6, IK^fC 1 0 0 n m® p - I n P Jl^S 
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^ KM 1 8 . Ay K:^f -V y >''2g* lg*>1200n m<D GaInAsP;0^e> 
tjt^mmi 0 nm(Dmm^^m2 O. RXfmmi O nmCOp - I n P^^r^y 
2 2 S:Xtf^:^^-v;b^S;;M:$i±€)o 
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yy-mso. Ay]^^^y':fm^Xgti^l. 52Am(Z)AlGaInAs;^^e> 
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y FJf 3 6*^e);&S;<-9-«3t8 6A^Jg^$tl-5o 
[0 0 4 1 ] 

?^t^^X% laiO (a) 5:0^ (b) (Ca^fJ:e>{C, D F B Iz-lfM^Sc 1 2 ASLr>' 



ttJ|iE# 2001-3053440 



#2 001-027145 



EA^^m^m^l 2 BT', S i NV::^^' 8 8^,0^9 0 
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tS^jfeCD E A - D F B CD^®0t?feS„ 
[013] 
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4 0 p - I n PJ:SPi?'^>y KM 
42 p -G a I n A s hM 

4 4.4 6 Si NMv::^^ 

4 8 DFB u-'^mm±(D:^'\^mm 

5 0 E A3fe^Sg^fI«c±CD^i^#it 
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